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(54) OPTICAL PICKUP DEVICE 

(57)Abstract: 

PURPOSE: To eliminate the need of excess optical 
power in the case of erasing without lowering the 
resolution of an information bit at the time of 
reproduction even though a light spot has astigmatism 
by making the light spot on a recording medium an 
elliptic spot respectively having a major axis or a minor 
axis in the track direction at the time of erasing and 
reproducing a record. 

CONSTITUTION: A light beam projected from a light 
source 1 passes through a collimator lens 2, is circularly 
shaped by a shaping prism 7 in terms of a beam cross- 
sectional shape, passes through a beam spliter 3, is bent 
by a deflecting prism 4 in terms of an optical path, and 
forms the light spot on the surface of the recording 

medium through an objective lens 5. The reflected light reversely advances so as to be . 
reflected by the beam spliter, and is made incident on a detecting optical system, so that an 
information signal, a track error signal, a focusing signal, and a focusing error, signal, etc., 
can be obtained. As to the light spot having the astigmatism; the spot on the medium 6 is 
controlled to become the elliptic spot having the major axis or the minor axis in the track 
direction in the case of erasing or reproducing the information. Thus, the excess light is not 
required to irradiate an adjacent track in the case of erasing and the resolution of the 
information bit is improved in the case of reproducing. 



http://wwl9.ipdl.ncipi.gojp/PAl/result/detail/main/wAA 11/8/2005 



Searching PAJ 



Page 2 of 2 



LEGAL STATUS 

[Date of request for examination] 20. 1 2. 1 999 

[Date of sending the examiner's decision of 26.06.2001 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAqxaiLQDA40627 11/8/2005 



JP,06-274932,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A beam plastic surgery means to operate the light beam from the light source orthopedically, 
and the condensing optical system for condensing to the storage which can rewrite the light beam which 
passed through this beam plastic surgery means, An optical separation means to separate the reflected 
light in said record medium which received the light beam from this condensing optical system, and the 
light beam from said light source, The detection optical system which detects the information recorded 
on said storage based on the reflected light separated here, At the time of storage elimination of the 
information on said record medium, so that the optical spot to said record-medium top may turn into an 
ellipse spot which has a major axis in the direction of a truck It is optical pickup equipment 
characterized by having the focal control means which is controlled and is controlled to become the 
ellipse spot to which the optical spot to said record-medium top has a minor axis in the direction of a 
truck at the time of playback of the information on said storage. 

[Claim 2] It is optical pickup equipment according to claim 1 which carries out focal control at the time 
of storage elimination of the information on said record medium so that the amplitude of a truck error 
signal may serve as max by said focal control means, and is characterized by carrying out focal control 
of the time of playback of the information on said record medium so that the amplitude of a PURIPITTO 
signal or a data signal may serve as max by said focal control means. 

[Claim 3] A beam plastic surgery means to operate the light beam from the light source orthopedically, 
and the condensing optical system for condensing to the record medium which can rewrite the light 
beam which passed through this beam plastic surgery means, An optical separation means to separate 
the reflected light in said record medium which received the light beam from this condensing optical 
system, and the light beam from said light source, The detection optical system which detects the 
information recorded on said record medium based on the reflected light separated here, Optical pickup 
equipment characterized by having the focal control means controlled so that the optical spot on said 
record medium turns into an ellipse spot which has a major axis in the direction of a truck at the time of 
direct seeking of said condensing optical system. 

[Claim 4] Optical pickup equipment according to claim 3 characterized by carrying out focal control so 
that the amplitude of a truck error signal may serve as max by said focal control means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical pickup equipment which used 

semiconductor laser as the light source. 

[0002] 

[Description of the Prior Art] As shown in drawing 10 , the optical pickup equipment which writes in or 
reads information to a storage makes parallel light the light beam from the light source 1 with a 
collimate lens 2, and is irradiating the record medium 6 through a beam splitter 3, a polarizing prism 4, 
and an objective lens 5. Generally as the light source in this case, semiconductor laser is used. 
[0003] As semiconductor laser SL as such the light source 1 is shown in drawing 1 1 , whenever [ angle- 
of-divergence / of the light beam which carries out outgoing radiation in the perpendicular direction 
theta 1 and the level direction theta 2 ] differ to a joint, and the direction theta 2 where the perpendicular 
direction theta 1 is level at a major axis serves as an ellipse beam of a minor axis. Therefore, if it 
condenses with common optical pickup equipment as shows this light beam to drawing 10 R> 0, the 
optical spot on a record medium 6 will also turn into an ellipse spot. 

[0004] When the major axis of an ellipse spot is in agreement in the direction of a truck of a record 
medium 6, the fall of resolution to an information pit is caused and information cannot be read with a 
sufficient precision. Moreover, when the minor axis of an ellipse spot was in agreement with the 
direction of a truck and it is going to record data on the Nth truck as shown, for example in drawing 12 , 
even in the N-lst trucks, or the N+lst and a rack, an optical spot will reach, a light beam will be 
irradiated even on the N-lst [ these ] trucks and the N+lst trucks which are unrelated to record, and 
excessive optical power is needed. 

[0005] Then, generally [ in order to avoid this ] the beam plastic surgery which operates an ellipse beam 
orthopedically with a circular beam is performed. The example is shown in drawing 13 . (a) of drawing 
13 shows plastic surgery of the level direction of a light beam, and (b) of drawing 13 shows plastic 
surgery of a perpendicular direction. Water square theta2 of a light beam expand the path a of an parallel 
light beam for the light beam obtained from the light source 1 through the collimate lens 2 as shown in 
(a) of drawing 13 to Path b with two prism 7 A and 7B. At this time, a beam plastic surgery scale factor 
serves as A=b/a. On the other hand, as shown in (b) of drawing 13 , a vertical parallel light beam goes 
Prism 7C and 7D straight on, and the path c of an parallel light beam does not change before and behind 
Prism 7C and 7D. It is determined that the scale factor of beam plastic surgery will serve as b=c. The 
field spot on the record medium 6 of the optical system which performed beam plastic surgery is carried 
out in this way, and a circular spot will be obtained if the adjustment is fitness. 
[0006] 

[Problem(s) to be Solved by the Invention] However, if the adjustment in the case of beam plastic 
surgery shifts, fault which is described below will occur. If the scale factor of beam plastic surgery is 
now set to A, the focal distance fc of a collimate lens 2 will become equivalence for the horizontal focal 
distance to have become A*fc. A vertical focal distance is still fc. Therefore, when spacing of the light 
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source 1 and a collimate lens 2 shifts from a proper value, as shown in drawing 14 , the astigmatic 
difference will be produced and astigmatism will occur at an optical spot. Here, spacing of the location 
which was able to be most extracted in the x directions as the astigmatic difference, and the location 
which was able to be most extracted in the direction of y is said. The value of the astigmatism of the 
optical spot of record-medium 6 top face to the gap with the light source 1 and a collimate lens 2 is 
shown in Table 1. This table shows the case where the focal distance of 2.3 times and an objective lens 
is set [ the focal distance of a collimate lens 2 ] to 4mm for 8mm beam plastic surgery scale factor. 
[0007] 

[Table 1] 
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2. 03 



[0008] On a record medium 6, the 0.5 -1.5 -micrometer astigmatic difference arises only by several 
micrometers spacing of the light source 1 and a collimate lens 2 shifting as it understands from now on. 
Astigmatism occurs at the optical spot on a record medium 6, and since the generating direction is the 
direction of a truck, it causes the fall of resolution to an information pit, and it becomes impossible that 
is, to read information with a sufficient precision, if spacing of the light source 1 and a collimate lens 2 
shifts. A gap of spacing of the light source 1 and a collimate lens 2 is surely produced in aging, 
environmental temperature change, etc. 

[0009] Therefore, even if the purpose of this invention has astigmatism in the optical spot on a record- 
medium side, it offers the optical pickup equipment which the resolution of an information pit does not 
fall at the time of informational playback, and does not need excessive optical power at the time of 
record elimination. 
[0010] 

[Means for Solving the Problem] A beam plastic surgery means by which the optical pickup equipment 
of this invention operates the light beam from the light source orthopedically, The condensing optical 
system for condensing to the record medium which can rewrite the light beam which passed through this 
beam plastic surgery means, An optical separation means to separate the reflected light in the record 
medium which received the light beam from this condensing optical system, and the light beam from the 
light source, The detection optical system which detects the information recorded on the record medium 
based on the reflected light separated here, At the time of record elimination of the information on a 
record medium, while controlling so that the optical spot to a record-medium top turns into an ellipse 
spot which has a major axis in the direction of a truck It has the focal control means controlled so that 
the optical spot to a record-medium top turns into an ellipse spot which has a minor axis in the direction 
of a truck at the time of playback of the information on a record medium. 
[0011] 

[Function] It controls at the time of record elimination of the information on a record medium so that the 
optical power from the light source may be used effectively and the optical spot to a record-medium top 
turns into an ellipse spot which has a major axis in the direction of a truck, and in order to raise the 
precision of the data to read, on the other hand, it controls by the optical pickup equipment of this 
invention at the time of playback of the information on a record medium so that the optical spot to a 
record-medium top turns into the ellipse spot which has a minor axis in the direction of a truck. Thereby, 
even if astigmatism is on a record-medium side, the resolving power of an information pit does not fall 
at the time of reading of information, an excessive light source output is not needed at the time of record 
elimination, but record of efficient data, playback, and elimination are performed. 
[0012] 
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[Example] Hereafter, one example of this invention is explained. Drawing 1 shows the block diagram of 
the optical pickup equipment of this invention. First, let the light beam which came out of the light 
source 1 be parallel light with a collimate lens 2. The light beam made into parallel light is 
orthopedically operated circularly in a collimated beam cross-section configuration by the beam plastic 
surgery prism 7 which is a beam plastic surgery means. And beam PURITTA 3 which is an optical 
separation means is passed, and it is inputted into the polarizing prism 4 of condensing optical system. 
In a polarizing prism 4, a right angle bends an optical path mostly and it irradiates on the recording 
surface of the rewritable record medium 6 with an objective lens 5. On the 6th page of a record medium, 
an optical spot from which a diameter becomes the circle which is about 1 micrometer is formed. 
[0013] And it becomes parallel light again through an objective lens 5, and it reflects with a polarizing 
prism 4, it reflects by beam PURITTA 3, and the light beam which reflected the record medium 6 results 
in detection optical system, such as an information signal, a truck error signal, a focal signal, and a focal 
error signal. That is, the reflected light in a record medium 6 and the light beam from the light source 1 
are separated by the beam splitter 3 which is an optical separation means, and the reflected light from a 
record medium 6 is inputted into the detection optical system which detects the information memorized 
by the record medium. 

[0014] As mentioned above in the optical system using beam plastic surgery here, since it is surely 
generated with aging or environmental temperature, a gap of spacing of the light source 1 and a 
collimate lens 2 performs the following control by the focal control means by this invention in order to 
prevent the effect by the astigmatism of the spot on the medium 6 by gap of this spacing. 
[0015] To an optical spot with astigmatism, at the time of record elimination of the information on a 
record medium 6, to be shown in drawing 2 , it controls so that the optical spot to a record-medium 6 top 
turns into an ellipse spot which has a major axis in the direction of a truck. By carrying out like this, 
irradiating an excessive light on the truck which adjoins a record medium 6 in case record elimination of 
the data is carried out is lost, and the light beam from the light source 1 can be used efficiently. 
[0016] Next, drawing 3 shows the relation of an optical spot and truck 6 A of a record medium 6 with 
astigmatism, and, as for drawing 3 <a>, drawing 3 <c> shows the case where the minor axis of an 
optical spot is located in the direction of a truck when the major axis and minor axis of an optical spot 
shift for a while and are located [ as opposed to / when the major axis of an optical spot is located in the 
direction of a truck / the direction of a truck ], respectively, as for drawing 3 <b>. and drawing 4 — 
<a><b <c» - drawing 3 ~ the magnitude of the amplitude of each truck error signal of <a><b <c» 
which carried out optical spot location ****** is shown. When an optical spot is able to extract in the 
truck rectangular cross direction most so that drawing 3 and drawing 4 may show (i.e., when the major 
axis of an ellipse spot becomes in the direction of a truck), the amplitude of a truck error signal serves as 
max. 

[0017] Therefore, before carrying out record elimination of the information at a record medium 6, the 
monitor of the truck error signal is carried out applying offset to a focal error signal, the offset value of a 
focal error signal is held in the place where the amplitude of a truck error signal serves as max, and 
record elimination is performed in the state of the focus. It comes to be shown in related drawing 5 R> 5 
of the record medium 6 in this case, an objective lens 5 and the truck rectangular cross direction beam 8, 
and the direction beam 9 of a truck. 

[001 8] On the other hand, to an optical spot with astigmatism, at the time of playback of the information 
on a record medium 6, to be shown in drawing 6 , it controls so that the optical spot to a record-medium 
6 top turns into an ellipse spot which has a minor axis in the direction of a truck. When reproducing the 
information on a record medium 6 by carrying out like this, the resolution of an information pit 
improves and it becomes it can be accurate and reproducible [ information ]. 
[0019] next, drawing 7 - <a><b <c» ~ drawing 3 — the magnitude of the amplitude of the 
PURIPITTO signal corresponding to an optical spot with each astigmatism of <a><b <c» ~ being 
shown ~ the same - drawing 8 - <a><b <c» — drawing 3 - the magnitude of the amplitude of the 
data signal corresponding to an optical spot with each astigmatism of <a><b <c» is shown. 
[0020] As shown in these drawings, when an optical spot is able to extract in the direction of a truck 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje * 1 1/8/2005 



JP,06-274932,A [DETAILED DESCRIPTION] 



Page 4 of 4 



most (i.e., when the minor axis of an ellipse spot becomes in the direction of a truck), the amplitude of a 
PURIPITTO signal or a data signal serves as max. 

[0021] Therefore, before carrying out record elimination of the information at a record medium 6, the 
monitor of a PURIPITTO signal or the data signal is carried out applying offset to a focal error signal, 
the offset value of a focal error signal is held in the place where the amplitude of a PURIPITTO signal 
or a data signal serves as max, and record playback is performed in the state of the focus. The relation 
between the record medium 6 in this case, an objective lens 5 and the truck rectangular cross direction 
beam 8, and the direction beam 9 of a truck comes to be shown in drawing 9 . 

[0022] Moreover, at the time of direct seeking of condensing optical system, it controls when moving an 
objective lens 5 to the truck which a record medium 6 should carry out record playback* namely, so that 
the optical spot on a record medium 6 turns into an ellipse spot which has a major axis in the direction of 
a truck. Before carrying out direct seeking of this, it carries out the monitor of the truck error signal, 
applying offset to a focal error signal, holds the offset value of a focal error signal in the place where the 
amplitude of a truck error signal serves as max, and performs a truck count, thereby, the precision of a 
truck count is markedly alike and improves. 
[0023] 

[Effect of the Invention] Since it is made for the optical spot to a record-medium top to turn into an 
ellipse spot which has a minor axis in the direction of a truck at the time of reading of information 
according to this invention as stated above even if astigmatism is in the optical spot on a record-medium 
side Since it is made to become the ellipse spot to which the resolution of an information pit does not 
fall and the optical spot to a record-medium top has a major axis in the direction of a truck at the time of 
record elimination, the optical pickup equipment which does not need excessive optical power can be 
offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the optical pickup equipment of this invention. 

[Drawing 2] It is an explanatory view when the major axis of the optical spot of astigmatism is located 

in the direction of a truck of a record medium. 

[Drawing 3] It is the explanatory view showing the physical relationship of an optical spot with 
astigmatism, and the truck of a record medium. 

[Drawing 4] It is the explanatory view showing the magnitude of the truck error signal amplitude in the 
case of being in each physical relationship of drawing 3 . 

[Drawing 5] It is the explanatory view showing the relation between the record medium 6, the objective 
lens 5 and the truck rectangular cross direction beam 8 at the time of informational record elimination, 
and the direction beam 9 of a truck. 

[Drawing 6] It is an explanatory view when the minor axis of the optical spot of astigmatism is located 
in the direction of a truck of a record medium. 

[Drawing 7] It is the explanatory view showing the magnitude of the PURIPITTO signal amplitude in 
the case of being in each physical relationship of drawing 3 . 

[Drawing 8] It is the explanatory view showing the magnitude of the data signal amplitude in the case of 
being in each physical relationship of drawing 3 . 

[Drawing 9] It is the explanatory view showing the relation between the record medium 6, the objective 
lens 5 and the truck rectangular cross direction beam 8 at the time of informational record playback, and 
the direction beam 9 of a truck. 

[Drawing 10] It is the block diagram of the conventional optical pickup equipment which does not have 
the beam plastic surgery means. 

[Drawing 11] It is the explanatory view of a light beam in case the light source is semiconductor laser. 
[Drawing 12] It is an explanatory view at the time of information record when the minor axis of the 
optical spot of astigmatism is located in the direction of a truck of a record medium. 
[Drawing 13] It is the explanatory view of a beam plastic surgery means. 
[Drawing 14] It is the explanatory view of astigmatism. 
[Description of Notations] 

1 Light Source 

2 Collimate Lens 

3 Beam Splitter 

4 Deviation BURIZUMU 

5 Objective Lens 

6 Record Medium 

7 Prism 

8 The Truck Rectangular Cross Direction Beam 

9 The Direction Beam of Truck 
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DRAWINGS 



[Drawing 1] 
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[Drawing 61 



6A 



[Drawing 7] 



(a) 



(b) 



(c) 





[Drawing 8] 
(a) 



(b) 



(c) 




[Drawing 9] 




[Drawing 10] 
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CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Section partition] The 4th partition of the 6th section 
[Publication date] March 16, Heisei 13 (2001. 3.16) 

[Publication No.] JP,6-274932,A 

[Date of Publication] September 30, Heisei 6 (1994. 9.30) 
[Annual volume number] Open patent official report 6-2750 
[Application number] Japanese Patent Application No. 5-81066 
[The 7th edition of International Patent Classification] 

G11B 7/135 
7/125 

[FI] 

G11B 7/135 Z 
7/125 B 

[Procedure revision] 

[Filing Date] December 20, Heisei 1 1 (1999. 12.20) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] A beam plastic surgery means to operate the light beam from the light source orthopedically, 
and the condensing optical system for condensing to the record medium which can rewrite the light 
beam which passed through this beam plastic surgery means, An optical separation means to separate 
the reflected light in said record medium which received the light beam from this condensing optical 
system, and the light beam from said light source, The detection optical system which detects the 
information recorded on said record medium based on the reflected light separated here, At the time of 
record elimination of the information on said record medium, so that the optical spot to said record- 
medium top may turn into an ellipse spot which has a major axis in the direction of a truck It is optical 
pickup equipment characterized by having the focal control means which is controlled and is controlled 
to become the ellipse spot to which the optical spot to said record-medium top has a minor axis in the 
direction of a truck at the time of playback of the information on said record medium. 
[Claim 2] It is optical pickup equipment according to claim 1 which carries out focal control at the time 
of record elimination of the information on said record medium so that the amplitude of a truck error 
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signal may serve as max by said focal control means, and is characterized by carrying out focal control 
of the time of playback of the information on said record medium so that the amplitude of a PURIPITTO 
signal or a data signal may serve as max by said focal control means. 

[Claim 3] Optical pickup equipment characterized by providing the following. A beam plastic surgery 
means to operate the light beam from the light source orthopedically Condensing optical system for 
condensing to the record medium which can rewrite the light beam which passed through this beam 
plastic surgery means An optical separation means to separate the reflected light in said record medium 
which received the light beam from this condensing optical system, and the light beam from said light 
source The focal control means controlled so that the optical spot on said record medium turns into an 
ellipse spot which has a major axis in the direction of a truck at the time of direct seeking of the 
detection optical system which detects the information recorded on said record medium based on the 
reflected light separated here, and said condensing optical system 

[Claim 4] Optical pickup equipment according to claim 3 characterized by carrying out focal control so 

that the amplitude of a truck error signal may serve as max by said focal control means. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0002 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0002] 

[Description of the Prior Art] As shown in drawing 10, the optical pickup equipment which writes in or 

reads information to a record medium makes parallel light the light beam from the light source 1 with a 

collimate lens 2, and is irradiating the record medium 6 through a beam splitter 3, a polarizing prism 4, 

and an objective lens 5. Generally as the light source in this case, semiconductor laser is used. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 00 1 6 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0016] Next, drawing 3 shows the relation of an optical spot and truck 6 A of a record medium 6 with 
astigmatism, and as for drawing 3 <b>, drawing 3 <a> shows the case where, as for drawing 3 <c>, the 
minor axis of an optical spot is located in the direction of a truck when an optical spot is circular, 
respectively, when the major axis of an optical spot is located in the direction of a truck, and drawing 4 - 
- <a><b <c» -- drawing 3 ~ the magnitude of the amplitude of each truck error signal of <a><b <c» 
which carried out optical spot location ****** is shown. When an optical spot is able to extract in the 
truck rectangular cross direction most so that drawing 3 and drawing 4 may show (i.e., when the major 
axis of an ellipse spot becomes in the direction of a truck), the amplitude of a truck error signal serves as 
max. 

[Procedure amendment 4] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0017 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0017] Therefore, before carrying out record elimination of the information at a record medium 6, the 
monitor of the truck error signal is carried out applying offset to a focal error signal, the offset value of a 
focal error signal is held in the place where the amplitude of a truck error signal serves as max, and 
record elimination is performed in the state of the focus. The relation between the record medium 6 in 
this case, an objective lens 5 and the truck rectangular cross direction beam 8, and the direction beam 9 
of a truck comes to be shown in drawing 5. 
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